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* Since June 2000, there have been changes that have 
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— system expansion 
- fare changes 
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Update Process 


» Perform a backcasting exercise to assess how well the 
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revenue from 2002 to 2008 


Review previous model and assess the feasibility, utility, 
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+ Assess the feasibility of adding more submarkets (e.g., 
weekday versus weekend) 


+ Estimate revised model(s) 
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Model Updates 
Peer Review 

_e TCRP Synthesis 66: 36 agencies surveyed, primarily use 

oLUF-UiccVahy(cm ccxegalarcee(cxow acl balare melam e)aelc-c-s-Jrelar-lm(Ure(eliiccvalicy 


Agencies Responding 
Forecasting Technique | Number of Agencies Responding | (Percentage) 





Professional Judgment 83 


Rules of Thumb/Similar Routes | 80 





Service Elasticities 63 





Four-Step Travel Demand Model | 51 


Econometric Model | 20 





Regression Analysis | 20 








Other | | 20 


* Surveyed 
Bay Area Rapid Transit 
Chicago Transit Authority 
Los Angeles County MTA 
MTA New York City 
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| e Several types of variables were considered as 
determinants of Metrorail and Metrobus 
DY eVaatelele-Velaliey 
- Population and Employment 
* Tourism 
- Hotel Rooms Sold, Smithsonian Visitors 
» Service Related 
- Fare, Service Hours, Parking Supply 
° Special 
- Gas Price, Weather, Events 


Seasonal and Month 


Model Updates 
Wi Cexe (=| Estimation 


e Four monthly time-series regression models were 
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Metrorail (Weekday) 
Metrorail (Weekend) 
Metrobus (Weekday) 
Metrobus (Weekend) 
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variables in a variety of functional forms 


e Advanced statistical evaluation criteria and tests were 
used 


e The final specifications are simple linear regression 
models 
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Metrorail (Weekday) 


Metrorail Weekday Model 


Coefficient 

-9.104 

2.057 

0.159 

Natural Log of Gas Prices (lagged) 0.061 
Natural Log of Metrorail Fare (lagged) -0.117 
vere Weather -0.040 


0.046 
0.048 
-0.046 
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Model Updates 
Metrorail (Weekday) 


Metrorail Weekday Observed vs. Estimated 


Metrorail Ridership (in Millions) 
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Metrorail (Weekend) 
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Coefficient 

-64.285 

9.846 

0.555 

-0.219 

0.106 

0.059 

anuary -0.057 
April 0.112 
0.075 


1 
0.048 
0.918 
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Model Updates 
Metrorail (Weekend) 


Metrorail Weekend Observed vs. Estimated 


Metrorail Ridership (in Millions) 
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Metrobus Weekday Model 
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Metrobus (Weekday) 


Metrobus Weekday Observed vs. Estimated 


Metrobus Ridership (in Millions) 
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86 
Natural Log of Smithsonian Visitation 0.068 


Natural Log of Metrobus Fare (lagged) -0.241 -2.41 
Natural Log of D.C. Population 2.572 2.9 
Presidential Inauguration -0.152 -5.34 


May 
June 0.050 3.23 
Number of Observations 45 

0.026 


RMSE 
Adjusted Square 
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Metrobus (Weekend) 
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Metrobus Ridership (in Millions) 
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Model Validity and Fit 


* Model fit as measured by R-squared indicate: 
Sem UCci age) c-limiavecel-)(-Mar-\-m-Mallejame(-\ela-t-Me) mils 


* Metrobus models have an adequate degree of fit 
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for the model estimation periods) are in the same range 
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° Metrorail: 1.91% (previous model 1.46%) 
* Metrobus: 1.49% (previous model 1.95%) 


* As noted in the previous model documentation, these 
ecVale(x-wr-¥e) ol-r-Vam com ol- MJ itil i Clam comeldat-lamiivele(-1i-Mmeleimalels 
within the more-desirable 1.00%. 
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ridership 


* Employment drives weekday ridership 


* Population drives weekend ridership 


* Tourism strongly influences ridership 


ms a (0) (=) Cole) ai \-eeye)(o iw Malem yclar-le)(-mlaviiecvarediale miy(-1ecede- U1 
ridership 
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* Other variables 
— Service Variables - Fare, Parking Supply 
— Special Variables - Gas Price, Weather, Events 
— Seasonal and Month 
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Impacts of Previous Fare Changes 


» Difficult to isolate the effects of fare changes from other 
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* High level of correlation between fares and other variables 


* Very few fare changes in the estimation period 
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° Metrorail fare elasticity: -0.12 to -0.18 
* Metrobus fare elasticity: -0.2 to -0.26 


* Recent similar modeling efforts in similar cities have had 
rail fare elasticities in the -0.10 to -0.20 range and bus fare 
elasticities in the -0.20 to -0.43 range 49 
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Impacts of Gasoline Price Changes 


» Gas price changes had a small effect on WMATA ridership 
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*» Weekday model specifications that include gas prices 
TaelCorc\ccmr-Macr-tVolarclel(-merclalel-me)mer-towm o) g(et-M-1(-Coyar eg i(ctom ( oly aex-lal 
felar- Wale (om lamare(le-jallemele(om com: Melalom olga) meat lale (mame [-1) 
rela (e:)) 


* Metrorail weekday gas price elasticity: +0.04 to +0.07 


* Metrobus weekday gas price elasticity: +0.05 to +0.07 
= Weekend ridership did not appear to be related to gas prices 


« Recent similar modeling efforts in similar cities have had gas 


price elasticities in the +0.05 to +0.15 range 
yA) 
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Model Application 
Model Definition Tab 


1 Excel WMATAFS 
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Model Application 
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E} Microsoft Excel - WMATAForecant 
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Forecast Scenarios 
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Model Application 
Results Tab 
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= Provides a way to test the reliability of model predictions 
and explore alternative scenarios 


* Avoids single point estimates of future values of input 
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Uncertainty Analysis 
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Create Report Preferences 
Repotts | Options | 
Select a report: 
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Assumptions Decision Forecasts 
Variables 
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Custom 
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Uncertainty Analysis 
Crystal Ball Inputs 
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Forecast: Bes Ridership FY 2010 


Edt Vew Forecat Preferences Heb 
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Bus Ridership FY 2010 Ras Ridershap F¥ 2010 
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E} Microsoft Excel - REPORTS 
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Run statics 
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Formeasts 


Workshoet [WMATAMorecest_CBxds)Recuts 
Forecast Bus Ridership FY 200% 
Summary 
Ente range ie 1506-4 15 126.3171 


Baws case 14 12 
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Crystal Ball Report Output —- Assumptions Section 
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Uncertainty Analysis 
Crystal Ball Report Output - Forecasts Section 
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Forecast Bus Ridership FY 2009 Colt: NOE: 


Uncertainty Analysis 
Crystal Ball Report Output — Sensi 
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Sonsitivity Charts 


Sensitivity. Bus Ridership FY 2010 
0% = 00K aH 


‘Cocuped Motel Rooms (CET. 
Ges Price (CBUntom) "> 

Rat Fare (COuritorm) 

Ons Price (CENonmat) 

DC Employment (CBundorm) 


Bus Fare (CBtnange) 





Sensitivity. Bus Ridership FY 2013. 
1% RK 


SOCOM 4ACHS &-4-A-S57 LOn. 





(OX) al esloim layie) 


Wendy Jia, Project Manager 


Washington Metropolitan Area Transit Authority 


Jay Evans, Kevin Tierney and Pramoda Gode 


Cambridge Systematics, Inc 





18 


